varies from '007 to O'09. If the blood sugar content is increased, as for example after a meal, then the urinary sugar is correspondingly increased. In other words the kidney acts as a " safety valve " to maintain the circulating blood sugar as near as possible at the normal level. The ratio of blood sugar to urinary sugar in a normal person is therefore unity or slightly above or below. The slightest damage to the kidney upsets the safety valve action and this is expressed by an increased ratio. The greater the renal damage the higher the blood sugar and the lower the urinary sugar will be. This ratio may be raised in spite of the absence of urea retention. There is a general correspondence between the urinary sugar and the diastase content. This test has proved of value in my hands.
No test or tests for renal function will answer the question when to operate and when not to operate. They are of value in helping the surgeon in the doubtful cases, and in such there would appear to be general agreement between the clinical signs and symptoms and the results of these tests. When in doubt the surgeon performs the operation for prostatectomy in two stages, and if he has the renal function tests done in such cases he is able to proceed with greater confidence and I am confident is not guided entirely by his clinical findings. In cases of prostatitis the tests applied are really tests for the functional efficiency of both kidneys, and we cannot at present define the type of pathological lesion, or its extent, by these tests alone.
With unilateral or bilateral disease of the kidneys, the tests are of greater value. In such cases it has been our custom to do all the tests described above. As far as possible specimens obtained by ureteral catheterization have also been obtained and these are examined for sugar, urea, and diastase content. The estimation of these three constituents can be made upon a few cubic centimetres .of the urine, so that there is no difficulty with regard to quantities obtained in making these determinations. These tests have proved of value in deciding which kidney is damaged, and whether the other kidney is capable of performing its functions. Then again, by means of these tests we can differentiate between an ordinary pyelitis and a pyelonephritis. The interpretation of the results is a matter of experience, and in conclusion it may be said that no one test is of value in diagnosis of renal insufficiency. A combination of three or four tests often supplies the necessary information required, but each test must be taken on its merits and considered both individually and collectively. In this way it is found that the tests are of real value and conclusions based upon them are more frequently right than wrong.
For diagnostic purposes I regard the urea in blood, sugar in blood and urine, diastase, and urea concentration tests as the tests of choice, and if limited to only two I should select the first two.
Mr. JAMES B. MACALPINE. (ABSTRACT.) There can be little real parallelism between the work of the physician, which deals witb the numerous non-suppurative inflammations of the kidney, and that of the surgeon, which deals, so far as total renal function is concerned, with a single primary phenomenon in renal compression and two secondary phenomena in fibrosis and suppuration. The physicians have elaborated a number of tests which are designed to meet the varying lesions which they have to investigate, and their work has to some extent a histological basis. In the surgical field the kidney function should be regarded as a unit, and in the present state of our knowledge we do well to regard the tests for renal function as affecting the whole organ, and offering data which can be used empirically in prognosis and treatment. I propose to discuss two tests, the phenol-sulphone-phthalein and blood urea tests. Amongst bodies of which phenol-sulphone-phthalein stands as the type comes urea, and it is owing to this fact that we are interested in it. It is twin-sister to the urea concentration test. It represents the kidney's function in excreting urea and similar substances, whilst the blood urea test represents the threshold or head of blood urea which is requisite before it can be expelled through that organ. The two tests show parallel results, with one important qualification. Man is supplied with approximately three times the amount of renal tissue which bare necessity demands (Rose Bradford and others). Approximately twothirds of the renal tissue can be removed or destroyed by disease before signs of failure set in. As a corollary it follows that in health the kidney only works at one-third its capacity, but in disease when the excess of renal power is diminished, the kidney must apply itself more systematically in order to keep the blood constitution normal, and when the two-thirds reduction point is approached its work must be uninterrupted. This is one of the causes of nocturnal frequency in a prostatic, the kidney carrying on its task breathlessly and perpetually. It also accounts for the phenomenon of " specific gravity fixation." When the safety margin has been absorbed the blood begins to show signs of retention of urea, &c. Degeneration has therefore advanced a long way before the blood urea test indicates its presence; the phenol-sulphonephthalein test, however, gives warning at an earlier period; once the two are recording side by side I have found that their indications rrWn parallel.
In Pr-ostatic Disease.
In prostatic disease what are the data which may be demanded from a perfect renal test ?
(1) It must supply an index before operation. If a series of cases be examined clinically there will be found to be a perfect gradation-at one end the man who is in perfect health, and at the other the moribund patient; at either extremity there is no need for artificial tests. Between these two there is an infinitely graded series of patients, and it is often difficult to appraise their true position by clinical means alone. The use of tests widens out the rungs of the urLemic ladder in such a way as to allow us to observe more clearly the position occupied by the several patients in the scale. It is possible, I believe, to take arbitrary figures indicating (i) the upper limit of the normal variation for blood urea; (ii) a line below which a one-stage operation may be safely done, and above which a two-stage prostatectomy is advisable; and (iii) a line which will lie at the entrance of the danger zone. Very varying figures are given by different observers for these lines, the differences being probably the result of differences in technique (the standardization of technique is therefore very desirable). I have assumed with MacLean that 40 mgr. per 100 c.c. represents the upper limit of blood urea in healthy people, that 50 mgr. is the limit for one-stage prostatectomies, and that 75 or 80 is the level at which the prognosis should be guarded, though many cases of greater concentration can be operated upon successfully.
(2) After the first stage these tests give valuable indications of the progress of the case, and here the urea test is much more valuable than the phenolsulphone-phthalein. It is very difficult to gather the latter from urine obtained rom a suprapubic wound, as it will be contaminated with pus and possibly blood, and some of the urine will be lost. When phenol-sulphone-phthalein is used for this purpose it should be injected intravenously, for Braasch has shown that the tissues in this condition have the capacity of temporarily absorbing the phenol-sulphone-phthalein when injected intramuscularly, and the readings are therefore erroneous.
The blood urea test shows its highest value here, and is always used in my work to follow the progress of the case. After the first operation a period is entered upon which may be called a " negative phase," during which the renal function is further depressed and the blood urea figures naturally increase. After this preliminary depression a reaction or " positive phase " occurs, and an adequate study of the blood urea curve at this period is of the greatest importance. Nothing could be more haphazard than to submit a patient to the second stage of operation until it is known that the blood urea has fallen to normal. Further, an immediate post-operative fall in the blood urea should not tempt one to proceed with the second stage until it is certain that the fall is not due to the post-operative restriction of urea-forming bodies in the diet.
Between the stages there are two causes for slow recovery, viz., renal fibrosis and sepsis. Renal fibrosis may result from back pressure, but it may also arise from sclerotic lesions of cardiovascular origin; the fall of blood urea may be very slow when fibrosis is due to the latter cause; on one occasion I have waited as long as five months before performing a successful prostatectomy. The progress should be carefully watched by means of observations on the blood urea. A hint of this cardiovascular lesion may be obtained before the first operation if systematic observations of blood pressure are taken.
(3) In cases in which it is desirable to avoid operative interference, systematic readings of the blood urea should be made to see to what extent, if any, the kidney is deteriorating. In such cases the dye excretion and urea concentration tests should be avoided, since they involve the use of the catheter with the attendant risk of sepsis, to which such bladders are particularly susceptible.
Separate Renal Fiunctionz. In combination with the ureteric catheter the phenol-sulphone-phthalein test has given fair results. Its chief disadvantages are:
(1) The delicacy of the colouring matter, and ease -with which blood and pus vitiate the results; blood particularly is liable to cause alterations of the colour, even in small amnounts. If this occurs, I have resorted to the use of indigo-carmine on a subsequent occasion.
(2) The difficulty of obtaining a true reading on the colorimeter. I occasionally take several observations, only to find that they vary, and have seen readings by several different observers in which there has been a considerable variation.
The quantity of dye secreted by the sound kidney varies inversely with (a) the amount of work which is being performed by the opposite kidney, and (b) the amount of reflex depression which has been caused by disease in the opposite kidney. It will vary directly with the extent to which compensatory hypertrophy has taken place in the sound kidney. These factors are very difficult to assess correctly, and for this reason an estimation of the quantity of dye eliminated in a given time has seemed to me to be less valuable than an observation of the time at which the dye comes through.
In cases of tuberculosis of the urinary tract, where the bladder irritability is so great as to preclude cystoscopy, I have occasionally used the blood-urea Swan: I)iscussion on Tests of Renal Function test. In such cases it is necessary to prove, either as the result of clinical examination, or by means of the X-rays, that one kidney is totally disorganized. A satisfactory blood-urea test will then suggest that the opposite kidney is functioning well. Though this test cannot in any way equal a proper examination with the ureteric catheter, &c., it seems to me to give the best evidence which the circumstances allow.
Mr. R. H. JOCELYN SWAN. (ABSTRACT.) I propose to give my personal experience of the tests that I have found valuable, and to attempt to formulate the conclusions I have arrived at in the estimation of the efficiency of the kidneys.
From the surgical standpoint the subject must be approached from two points of view:
(1) Where it is necessary to ascertain the general renal excretion before any operation is undertaken on the lower urinary passages, such as prostatectomy or in cases in which some major surgical operation is advisable, but in which doubt exists as to the renal efficiency.
(2) Where it is necessary to ascertain the functional efficiency of one kidney before any operation on, or possible removal of, the other is contemplated.
In the estimation of the general renal efficiency, the most valuable tests are the blood-urea test and the urea concentration test; the comparison of these figures gives an index of the renal function. These tests should be carried out in routine manner; thus the blood urea should be estimated during a period of rest on an ordinary diet, whilst the urea concentration test should be conducted after a period of abstention from food and drink for at least twelve hours. For this reason I order the 15 grm. of urea in 100 c.c. of water to be given at 7 a.m., and estimate the urea content in the urines collected at 8, 9, and 10 a.m. To comment briefly on the figures obtained in these tests: in the first place, what standard are we to consider as the approximate normal, and what divergence from the normal marks the danger zone of renal inadequacy? The normal blood-urea content has been placed as low as from 15 to 20 mgr. per 100 c.c. by some observers (Dobson, Bently Squire and Myers), but MacLean would give a higher figure as the normal. In a series of cases taken for me at the Cancer Hospital by my clinical assistant, Mr. H. W. S. Wright, I find that in a set of patients awaiting operation for conditions unconnected with the urinary organs, who had not been depleted of fluid, and in whom the ordinary urinary analysis had shown no indication of renal disease, at ages varying from 49 to 79, the average blood urea was 45 mgr. per 100 c.c., varying from 24 to 60. In this series of cases major operations were performed without any untoward symptom, including one, aged 64, who had a blood urea of 56, upon whom I did a complete abdomino-perineal resection of the pelvic colon and rectum for carcinoma. Too much reliance, therefore, must not be placed on a somewhat high blood urea, especially in patients over 50 years of age, or when operations are demanded for such conditions as malignant disease.
With regard to the urea concentration test in cases other than those of unilateral renal disease, to which I shall refer more particularly later on, the test should be carried on for three successive hours, and not only should the urea percentage be estimated and compared with that of the urine before the dose of urea was given, but the amount of urine secreted in each hour should be recorded, so that the total quantity can be estimated. The percentage urea
